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SCIENCE IN THE HIGH SCHOOL 

High-school science is at present in a marked state of flux and 
change. The need for reorganization is generally felt, though the 
character of the reorganization which shall bring about the desired 
results is by no means clear. The number of sciences offered to high- 
school pupils has greatly increased, but as yet little sequence or logical 
development from one course to another has been developed. There 
is wide divergence in the selection of subject matter, and in the 
methods of its presentation. Eeorganization is also taking place within 
each of the individual science courses, in the effort to secure a better 
selection of subject matter and more efficient methods of teaching. 
For this reason, a brief statement of the aims and purposes of the 
high-school science courses, as taught in this school, and also of the 
principles governing the selection of material and methods of presenta- 
tion, is in order. 

AIMS AND PUKPOSES OP HIGH-SCHOOL SCIENCE 
1. Science courses aim to give the pupil an intelligent under- 

standing of the significance and importance of science to our modern 
life. The success of democracy depends upon the intelligence, insight, 
and social responsibility of all its citizens. Science instruction is in- 
dispensable to breadth of view and the intelligent discharge of the 
duties and responsibilities of citizenship. 

2. The courses in science should develop specific interests, habits, 
and abilities. Modern psychologists have seriously called into question 
the possibility of training those general abilities called powers ot 
observation, interpretation, discrimination, deduction, imagination, 
etc., as such, but the high-school science courses do call for the ex- 
ercise of specific powers of observation, for specific habits of industry 
and accuracy, and for skill in manipulation of a particular sort. It 
is a vital characteristic of good science instruction that it should 
stimulate the pupil to more direct and purposeful activity and to a 
higher realization of his own powers and abilities and the pleasure 
and profit to be found in their exercise and development. The char- 
acter of science material, its immediate bearing on the common things 
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of every-day life, gives to science study an unusual opportunity to 
develop the power of initiative and independent thought. This is the 
highest of educational aims, for it is only by the increments of per- 
sonal achievement that society advances. 

3. Science study should supply a fund of information, useful, 
practical and of immediate service in home and daily life. This 
knowledge should be of direct assistance to the pupil in enabling him 
to select more intelligently and surely future vocations or courses of 
study, and to adjust himself more easily and wisely to new situations. 
By useful information is not meant that which is immediately useful 
only, or practical in a narrow sense, but all that which makes for a 
better understanding of the conditions, institutions, and demands of 
modern life. 

Science study also opens the door to many useful and pleasure- 
able avocations. Thus it provides for the intelligent and profitable 
use of leisure time. 

4. Science study possesses especial value, by reason of the ex- 
perimental work which gives the pupil a varied contact with actual 
materials of many kinds. This active sort of experience is in marked 
contrast with the sort obtained from books, diagrams, maps, and other 
symbolic materials, so prominent in most subjects of study. 

5. Science study possesses cultural, esthetic, and moral values. 
A false dualism would classify the subjects of the curriculum as 
esthetic and cultural on the one hand, and practical and materialistic 
on the other. On the contrary, all subjects are cultural to the degree 
in which they develop appreciation, and all are esthetic to the degree 
in which they open the eyes to the perception of new beauty and in- 
crease the power to enjoy the wonders of the world in which 
we live. Science study, properly conducted, develops an appreciation 
of the inner meanings and connections of things and the interrelation 
of facts and phenomena, an appreciation of the service of science to 
the life and civilization of our time, an appreciation of the slow, 
painstaking efforts and tremendous toil with which scientific progress 
has been accomplished, and an appreciation of the privileges, duties, 
and responsibilities which living in this age of science involves. The 
natural sciences, especially, since they deal directly with nature, 
should open the eyes of the pupil to the beauty and wonders of nature 
and the divine economy which has shaped and fashioned it all. Thee© 
cultural and esthetic values of science relate directly to moral values 
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and are the bases of moral concepts and the well-springs of moral 
action, in the building up of individual character and the refinement 
of individual ideals. 

PRINCIPLES CONTROLLING THE SELECTION OF MATE- 

RIAL AND METHODS OF PRESENTATION 

The most notable innovation in high-school science teaching in 
recent years has been the introduction of the project-problem method. 
As has been pointed out in the preceding sections of this course of 
study, the questions, problems, and activities of the child have been 
taken as the basis for all the science work of the school. This is sub- 
stantially what is meant by the project-problem method of teaching 
science, and as such it has been the method for the science work of the 
school from its foundation. In the pages which follow, the attempt 
is made to show clearly how this method has been worked out. 

The adoption of this general method as a basis for high-school 
science involves a considerable modification of the methods usually 
followed. The assignment of lessons can no longer be made, as the 
"next chapter" or "the next ten pages." Instead, the assignments 
must be made on the basis of questions or problems which appeal to 
the pupil as worth knowing. This conception of the worth-whileness 
of the work is the motive which secures more purposeful and more 
efficient study, a more interested participation in recitations and class 
discussion, a clearer understanding of the laboratory work as an in- 
tegral part of the work of the course, and one of the chief means for 
answering the questions and problems under consideration. 

Teaching science by this method requires adequate library facil- 
ities, including several copies of each of the standard textbooks, cur- 
rent scientific magazines of a non-technical sort, many reference books 
and articles on special subjects, written in a style calculated to appeal 
to the adolescent mind. Assignments should be made to all these 
sources of information, where the answers to the questions and prob- 
lems selected for study can be found. This method requires a large 
measure of co-operation between pupil and teacher, and recitations 
which are truly socialized, because the pupils are really contributing 
towards the solution of problems common to all. 

From an ideal standpoint, pupils should take the initiative in 
raising questions and problems, and in directing their own study and 
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investigation. It has been the experience of the writer, however, that 
the pupils are unable to initiate at the outset very many of the prob- 
lems and projects which belong in the more advanced courses in the 
high school. Their interest has first to be aroused, the subject opened 
up, and the necessary impetus given to make the class realize its value 
to themselves. This can be done by the wise use of demonstration 
experiments, by emphasizing the relation of the work to community 
needs, school and home activities, local industries, and commercial 
applications. The service of members of the class, in securing useful 
material for experiments, in collecting special information for class 
use, in reporting on special topics or additional experiments, assists 
in securing this vital element of co-operation of teacher and class. 

The general condition of unrest and the search for a better or- 
ganization of the science work has been reflected to some degree in 
our own high school. Courses in physiology, physiography, biology, 
botany, and general science, have all had a temporary place in our 
curriculum, and then have been discarded, so that for the present 
year we are offering domestic science, physics, chemistry, and a brief 
course in hygiene. The other science courses have hardly had an 
adequate opportunity to prove their worth, for the lack of laboratory 
facilities and room for necessary equipment has handicapped these 
courses. This reduced number of science subjects is partly offset by 
the fact that both physics and chemistry are taken by a very large 
majority in every class, while one of the two is required of every pupil. 
Further, the science work which has been given in the elementary 
school has furnished a background of experience which has made it 
possible for pupils to pass into the high-school science courses with- 
out the difficulties which usually attend the transition from grades 
to high school. The lack of a course in biology is a serious deficiency 
in our high-school science course, but one which it is difficult to cor- 
rect until enlarged facilities make it possible to undertake it upon 
the proper basis. 
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